Supporting evidence for competency models is primarily qualitative. Most commercial competency models provide a dictionary of terms that create a semantic framework to understand the knowledge, skills and attributes of jobs (for a popular example, see Lombardo & Eichinger, 2002 , 2003 . Quantitative support for competency models is therefore assumed by practitioners under the assumption that commonly used competency models do indeed have a quantitative structure.
Multiple Methods as the Ultimate Approach to Measuring Competencies
Even within the underlying attribute definition of competencies, attempts to isolate and, in effect, measure such variables are wide and varied. In fact, the very scientific basis for competencies has met with scepticism in the literature (Barrett & Depinet, 1991; Lievens, Sanchez, & de Corte, 2004) . There are suggestions that UACs lack empirical evidence (Barrett & Depinet, 1991; Heinsman, de Hoogh, Koopman, & van Muijenaap, 2007) and are overly narrow in their focus (McKenna, 2002 (McKenna, , 2004 . Part of the confusion in this regard may emanate from the consultant-driven distribution of UACs at the possible cost of scientific rigor (Athey & Orth, 1999) . Given their popularity, a better understanding of the measurement properties associated with UACs appears to be a matter of urgency. To date, measurement in this regard has given rise to a number of monomethod and multimethod approaches.
A key example of a monomethod approach to UAC assessment can be seen in Bartram's work on SHL's Great Eight competency framework (Bartram, 2005; Bartram, Robertson, & Callinan, 2002; Kurz & Bartram, 2002) . The Great Eight refers to eight broad competencies (e.g., Leading and Deciding) that were developed through factor and multiple dimensionscaling analyses (see Kurz & Bartram, 2002) , and, thus, carry major advantages vis-à-vis their empirical basis. The instruments associated with this approach are typically used in the criterion domain as multi-faceted indicators of job performance (see Bartram, 2005) . However, these instruments are in the form of ratings on questionnaire items and, therefore, represent a monomethod and possibly narrow (or common method) perspective (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003) . Bartram shows evidence for this as a potential problem in his (2005) study where he correlated the Great Eight Competency Framework (numbering > 100 items) with a simple six-item measure of overall job performance (from Nyfield, Gibbons, Baron, & Robertson, 1995) . The sampleweighted mean correlation between the competency measures and the simple overall job performance measure was .79, suggesting either (a) redundancy in the Great Eight measures or (b) criterion contamination whereby the predictor competency measures informed on the job performance ratings.
The Society of Industrial and Organizational Psychology (SIOP) taskforce on competency modelling contended that the 'ultimate' approach to competency assessment involves the use of multiple methods (Schippmann et al., 2000) . Specifically, they suggest the following approach for a rigorous competency assessment: 'A variable combination and logically selected mix of multiple methods are used to obtain information (e.g., interviews, focus groups, observation, questionnaires), depending on the research setting, target population, and intended application ' (p. 716) . This description implies a tailored multimethod approach to UAC measurement incorporating a number of different perspectives and methods.
The Link Between Assessment Centers and Quantitative Support for Competencies Measured by Multiple Methods Given references to UAC measurement and the use of multiple methods, there is an implied link between the quantification of competencies and assessment centres (ACs). As their unit of measurement, traditional approaches to ACs have typically referred to assessment dimensions (e.g., Meriac, Hoffman, Woehr, & Fleisher, 2008; Pynes, Bernardin, Benton, & McEvoy, 1988) . However, conceptually, the international guidelines on ACs treat UACs and dimensions as equivalent (International Task Force on Assessment Center Guidelines, 2009 ). Nevertheless, the literature seems to be divided between a research body that deals specifically with competency modelling (see Lievens et al., 2004 ) and a separate body that deals with ACs (see Bowler & Woehr, 2006) .
In terms of points of intersection between the two literatures, Boyatzis (1982) , one of the original proponents of the UAC approach, suggests that competency testing is different from, and superior to, AC approaches. In response to this, Barrett and Depinet (1991, p. 1021) state that 'the evidence does not show that competency tests can match the known strengths and validity of assessment centers'. Barrett and Depinet are most likely referring to criterion validity here. However, ACs have a long legacy of measurement problems associated with dimensions (i.e., construct validity internal to ACs, see Bowler & Woehr, 2006; Fleenor, 1996; Lance, 2008a; Sackett & Dreher, 1982) . Although there are parallels between the AC findings and the competency literature, the exact extent to which these issues pose a threat to the measurement of UACs is, as yet, unknown.
The SIOP taskforce on competency modeling drew further intersections between ACs and UACs, stating that 'the dimensional structure of assessment centers, and the resulting operational definitions of the broad, generic individual difference dimensions using behavioral statements, was a portent of things to come in the realm of competency modeling' (Schippmann, et al., 2000, p. 709) . Similarly, the applied perspective on UACs includes the use of ACs as potential indicators of competencies (e.g., see Lombardo & Eichinger, 2002 , 2003 . Questions still remain, however, as to whether there is a difference between 'accepted' competency models (see Tett, Guterman, Bleier, & Murphy, 2000) and sets of AC dimensions. The AC literature has focused almost exclusively on the construct validity of dimensions based on performance in simulation exercises (Bowler & Woehr, 2006; Lance, Lambert, Gewin, Lievens, & Conway, 2004; Lievens & Conway, 2001; Meriac, et al., 2008; Woehr & Arthur, 2003) . The SIOP taskforce on competencies, in contrast, recommends the use of quite different methods, and not only those to do with behavioral simulations (Schippmann, et al., 2000, p. 716) .
Research Aim
The popularity of competencies implies a desire to substantively assess such variables. However, the competency literature has been criticised for failing to deliver in terms of providing scientific support for such variables (Barrett & Depinet, 1991; Lawler, 1996; Lievens et al., 2004 ). An obvious gap in this literature body is seen in the lack of research on the use of multiple methods to assess UACs, as recommended by the SIOP taskforce (Schippmann et al., 2000) . While the AC literature goes some way towards this end (see Lance, 2008a) , the typical focus of this literature body is almost exclusively on patterns observed across simulation exercises (Bowler & Woehr, 2006) and not across other methods (e.g., psychometrics). Two decades ago, Raven (1988) expressed concerns about the psychometric properties associated with competency measures. In particular, he raised questions about the relevance of internally consistent scale scores as meaningful representations of UACs. Raven's concerns bear relevance to the present context now more than ever.
UACs are popular, yet lack empirical research, particularly around the SIOP recommendations for the use of multiple methods. Given that UACs are being used as though they are internally consistent scales for such diverse applications as job analysis, selection, and performance management (Fink, Carr, Phillips, Ruggeberg, & Campion, 2007; Lievens et al., 2004; Lin et al., 2007; Wilson, Levine, Morgeson, Thomsen, & Harvey, 2007) , further investigations into their measurement properties are vital. Thus, the general research aim of this study is to present an initial exploration into the internal consistency of a well-established established competency model by examining their application in a multiple-method assessment process.
Method
Participants A sample of 214 managers participated in a developmental AC, which included supplementary psychometric evaluations. The participating organisation specialised in postal services, insurance, credit, banking, and administrative services. The mean age of participants was 45.53 (SD = 10.33), and gender was split fairly evenly with 54% males and 46% females. Just over half of the participants had completed high school (around 53%) or held a trade certificate or degree (around 25%).
Lominger Competency Framework
The AC in this study was unique in that it used the commercially available Lominger competency framework (Lombardo & Eichinger, 2002 , 2003 Tett et al., 2000) as a basis for the UACs assessed in this study. The Lominger library presents a broad array of 119 competencies that can be honed down to a relevant set for each organization (Lombardo & Eichinger, 2002) . The means by which these competencies are assessed are largely discretionary in that Lombardo and Eichinger (2002, pp. 211-236) provide suggestions for a broad range of assessment sources and methods. Of these methods, 360-degree approaches and ACs are among those noted by Lombardo and Eichinger, and, in this case, the organisation had determined that AC exercises and psychometrics would be appropriate. The participating organisation had previously indentified 18 Lominger competencies by way of subject matter expert discussion. This same strategy was followed in terms of mapping particular methods (i.e., AC exercises and psychometric evaluations) on to theoretically linked competency areas. This was achieved for each behavioral item in the AC exercises (see below) and each scale from the psychometric assessments. The matching of measures to competencies (see Table 1 ) involved judgments from teams of HR employees, consultants, and managers.
Assessment Centre Exercises and Assessors
Four exercises were developed, based on the competency model and subject matter expert guidance. The exercises included (a) a group discussion and oral presentation on managing new staff; (b) a group discussion and oral presentation based on selecting new staff; (c) a group analysis exercise that involved the presentation of photos and identifying problems with shop layouts; (d) a role play exercise that involved a coaching discussion with an employee. Each exercise carried an associated 10-item behavioral checklist on which performance was rated from 1 (Certainly below standard) to 6 (Certainly above standard). Examples of checklist items included 'Uses objective and non-emotive language when delivering feedback to others' and 'Comes up with solutions that have the customer in mind'. Assessors were ranked a management level above participants (n = 19) or were consultant psychologists (n = 4). The ratio of assessors to participants was 1:2 (see the International Task Force on Assessment Center Guidelines, 2000). Assessor duties were rotated across participants in order to minimize rater error. Frame-of-reference training (FORT) was used (see Lievens, 1998; Pulakos, 1986; Schleicher, Day, Mayes, & Riggio, 1999) , involving a two-day period that covered familiarization with rating instruments and exercises, rater errors, and involvement in practice assessments.
Psychometric Evaluations
Two classes of psychometric evaluation were used in this study, comprising personality and ability-based instruments. All of these evaluation tools are commercially available and, as such, detailed information on psychometric properties and subscales associated with each instrument (as listed in Table 1 ) can be located in the references that follow. Personality-based materials included the 15FQ+ personality inventory (Psytech International, 2002) , the sales preference indicator (SPI) (OPRA Consulting Group, 2007) , and the Swinburne emotional intelligence test (Palmer & Stough, 2007) . Ability-based measures included the verbal, numerical, and abstract reasoning scales from the graduate reasoning test battery (GRT 1) (Psytech International, 1991) .
Analyses
The organisation in this study, under the recommendation of a commercially available competency provider, made an attempt to measure UACs as meaningful aggregates to provide developmental feedback to employees. In line with recommendations in the literature (Schippmann et al., 2000) , the approach involved forming competency aggregates on the basis of indicators from multiple method. As Raven (1988) implies, if competencies can be considered as meaningful scales, they should return evidence of internal consistency. As such, standardised coefficients alpha (see Kline, 1999; Nunnally & Bernstein, 1994) were estimated for each multimethod competency aggregate along with intercorrelations among UACs. Note: n(i) = number of components that made up a given competency. 1. Personality-based measures. From the 15FQ+, fm = concrete vs. abstract; b = intellectance; fa = distant aloof vs. empathic; fc = feeling vs. emotionally stable; fe = accommodating vs. dominant; ff = serious vs. enthusiastic; fg = expedient vs. conscientious; fh = retiring vs. socially bold; fl = trusting vs. suspicious; fm = concrete vs. abstract; fn = direct vs. restrained; fo = self-assured vs. apprehensive; fq1 = conventional vs. radical; fq2 = group vs. self-sufficient; fq4 = composed vs. tense driven. From the Sales Preference Indicator (spi), spicomp = competitive; spias = adaptive selling; in = integrated networks. From the Genos Emotional Intelligence scales, ue = understanding emotions of others; me = managing emotions; ce = controlling emotions; ree = recognising and expressing emotions; md = making decisions. 2. Ability-based methods. From the Psychtec Graduate Reasoning Test suite, ar1 = abstract reasoning; vr1 = verbal reasoning; nr1 = numerical reasoning. 3. Performance-based methods. x# = simulation exercises 1 through 4; b# = denotes behavioral checklist items on each simulation exercise. Table 2 shows standardised coefficients alpha, as estimates of internal consistency, for each Lominger UAC aggregate (Lombardo & Eichinger, 2002 , 2003 based on a combination of multiple methods, including personality and ability tests and AC exercises. Alphas were standardized so as to allow for the fact that each of the multimethod competency components was assessed on a different scale (see Kline, 1999) . Also shown are the descriptive statistics for each UAC along with their intercorrelations. Despite typically carrying a larger number of items than many AC studies that focus only on exercises (see Bowler & Woehr, 2006) , the multimethod UAC measures in this study returned internal consistency estimates that were all below the generally accepted minimum for new measures of .70 (Lance, Butts, & Michels, 2006; Nunnally & Bernstein, 1994) . This implies that across the 18 UACs assessed in this study, there was, consistently, little or no agreement among the multimethod item components that were deemed to make up the competency scores. This suggests that there was virtually no support for the idea that competency components clustered together to form meaningful aggregates that could, in turn, be used for practical purposes. The highest internal consistency estimate was associated with the UAC agile communicator (alpha = .69) and the lowest was associated with confronting direct reports (alpha = .01). The median alpha = .44 (interquartile range = .48), which was well below standards for coefficient alpha (including less stringent standards, see Hair, Anderson, Tatham, & Black, 1998) . Also of note in Table 2 were the intercorrelations among the UACs. Many of these were high and indicative of a degree of measurement redundancy, suggesting, in line with the AC literature, that a lower number of conceptually distinct variables should be assessed (see Gaugler & Thornton, 1989; Lievens, 1998) . The mean scores in Table 2 represent UAC aggregates that were used by the organisation for individual difference comparisons and developmental feedback. However, given the low standardised coefficients alpha associated with all UACs, judgments about their measurement, their mean scores, and their intercorrelations are, essentially, meaningless. In summary, there was effectively no evidence that the commercially available Lominger competencies in this study constituted meaningful attributes that could be aggregated across multiple methods.
Results

Discussion
The research aim in this study was to explore whether the multimethod item components of an established and commercially available set of competencies clustered together to form meaningful aggregates (i.e., whether the items that make up competencies cluster meaningfully across methods). Across 18 different Lominger competencies (see Lombardo & Eichinger, 2002; Tett, et al., 2000) , strikingly consistent findings emerged in that we essentially found no support for the idea that any of the multimethod UACs in this study could be considered coherent as determined by meaningful, internally consistent scales (see Table 2 ). With reference to competencies in their multimethod form, it is possible that such variables should not be considered as quantitative scales or underlying psychological constructs but as nothing more than the qualitative illustrations (Raven, 1988) . If the intention is to assess multimethod UACs as though they are meaningful quantitative aggregates, then for reasons around ethics, fairness, and sensibility, the results of this study suggest that UAC scores should be analysed a priori to show evidence for their basic, underlying psychometric properties (e.g., an assessment of structural evidence, reliability, and validity, see Brannick, 2008) .
While, in contrast, monomethod competency approaches (e.g., questionnaire-based competency measures) are likely to provide internally consistent scales, their downside is that they may provide a narrow focus and may be redundant with simple overall performance measures (see Bartram, 2005) . The multimethod approach, on the other hand, provides a broad focus; however, the results of this study suggest that treating multimethod-derived UACs as aggregates is likely to be ambitious at best. Thus, if the multimethod approach is the preferred model (Schippmann, et al., 2000) , then multimethod competency aggregations should, in the very least, be assessed for basic psychometric evidence or they should not be used at all. This could include, for example, evidence for a meaningful factor structure.
It is perhaps the case that competency or AC dimension titles (e.g., business acumen, drive for results, or customer focus) encourage users of assessment procedures to think of such titles as describing scale aggregates (Jackson, Barney, Stillman, & Kirkley, 2007; Jackson, Stillman, & Atkins, 2005) . The results of the present study are reminiscent of Sacket and Dreher's (1982, p. 409) AC dimension findings where they stated that they found 'virtually no support for the view that the assessment center technique generates dimensional scores that can be interpreted as representing complex constructs such as leadership, decision making, or organizational acumen'. These results remain as a source of contemporary debate in the AC literature (Lance, 2008a) and the results of the present study suggest a crossover into the competency literature. Also, over and above the AC findings, our results suggest that the failure of multimethod UACs to emerge as internally consistent scales generalises beyond the use of simulation exercises and into the (truly) multimethod domain (see Lance, Baranik, Lau, & Scharlau, 2008) . .55
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Note: BA = business acumen; DDR = developing direct reports; INF = informing; MMW = managing and measuring work; LIS = listening; CDR = confronting direct reports; DFR = drive for results; CF = customer focus; MO = managing others; OM =open minded; PS = people smart; CM = conflict manager; CT = cool transactor; ACOM = agile communicator; VIS = visioning; CTK = critical thinking; SF = solution finder; IO = inspires others. Correlations between .24 and .25 significant at p < .05. Correlations > .25 significant at p < .01. Standardized coefficients alpha appear in bold in the diagonal (median alpha = .44; interquartile range = .48).
We argue that the competency model in this study, while accepted commercially (Lombardo & Eichinger, 2002) and in the research literature (Tett, et al., 2000) , is actually nothing more than a hypothetical and qualitative framework. It is not, however, a set of characteristics that can be considered in the same manner as psychometric scales. The multimethod subcomponents of the competencies in Table 1 included personality scales, ability scales, and behavioural checklists from AC exercises. In and of themselves, such measures may take years to build in terms of the scale development work that is needed to verify reliability and validity. Recently, the AC approach has been criticised as failing to acknowledge the importance of basic psychometrics (Brannick, 2008 ). It appears that multimethod competency models may also need to take a leaf out of this book. If developmental feedback is being provided to employees on the basis of UACs, then such variables are being assumed to operate as internally consistent and meaningful scales. None of the competencies in this study were internally consistent, providing virtually no support for the idea that they could be used as scales on which to base developmental feedback or guidance for employment purposes.
Our contention is that a separation needs to be drawn between substantive measurement and the formation of competency titles. The mere presence of a competency title does not imply that a competency exists as an internally consistent scale or even as an underlying psychological construct. As Raven (1988) suggests, a better use of such titles might be to provide theoretical or qualitative guidance. For example, competency titles could help to guide the choice of actual assessment tools. However, we are concerned that the temptation for practitioners might be to mount attempts to measure UACs directly and that this desire may supersede basic sensibilities around measurement (see Brannick, 2008; Gorham, 1978; Wernimont & Campbell, 1968) .
Our aims in this study were centered on a basic approach to psychometrics and on issues that precede the use of more complex techniques that can be applied to psychometric data (e.g, structural equation modeling, generalisability theory). Other studies have investigated the application of such techniques to analogous datasets (Hoffman, Lance, Bynum, & Gentry, in press; Hoffman & Woehr, in press; Jackson, et al., 2005) . Our concerns here, however, relate to those raised by Bannick (2008) , in that many practitioners are not even seeking very basic evidence for the structure of their measures, let alone using more complex techniques. In this regard, it has been argued that rudimentary psychometric evidence should be established, particularly before the application of covariance modeling (Brown, 2006) and, more generally, prior to the application of most multivariate approaches to analysis (Tabachnick & Fidell, 2001 ). In addition, we recognise that a different configuration of measures and a different set of exercises could have resulted in conclusions that differ from those presented here. However, our overall conclusions mirror many of those in the literature that have focused on different assessment configurations and have used more advanced techniques to analyse data (Lance, 2008a (Lance, , 2008b Lance, et al., 2004) .
Competencies have a pragmatic role in that they cluster the complexity of skills, knowledge, and attributes required or desired for a job into simple to understand dimensions. This has the effect of creating a simple framework of human behaviors. This framework becomes a semantic code for a business to outline the general expectations required of people. However, as indicated in this study, competencies are likely to be qualitative and do not appear to have the internally consistent, quantitative structure that is so often assumed by those who use competencies to inform business decisions. Thus, the application of competencies in a business is likely to constitute the transmission of information and standards at a broad level not the alleged fine-grained measurement of behavior such as in assessment. Where competencies are applied qualitatively there is likely to be few problems. Where they are assumed to have quantitative psychometric properties, this study indicates that problems may occur.
